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(54) (57) 1. yCTPO«CTBO flJW SypEHKH 
CKBAMH C OJJHOBPEMEHHOfl OBCAHKOH, 
BKJHmAKxnee 6ypOBy» Konomcy c aan- 
peroxeHHNM b ee HK*weft hscth nopoAO- 
paapyina«*KM hhctpymchtoh h padMe^en- 
H y» xonneirrptWHO eft oGcaAHyw kojiob- 
ny, o t n h * a win e e c ji tbm, 
*rro, c nentw noBwmeHHH iipohbboah- 
reroHOCTH 6ypeKMH nyreM yBeJunetms 

CKOpQCrff BMHOCa MaCTHU XMlM* 3B 

cm6T yMeHbineimB 9ohw pasMuna aaTpy*- 

BOrO HPOCTpaHCTBa o6ca«HOtt KOJIOHHbl. 

oOcaAna* iconoHica BbmoJweHa c npo- 
peabw SAOJtb ee oCpaayiomefl, a ycr- 



PoActbo cna6ice.HO onopHMM CTaKaMOM, 
pasMei^eKHMM kohij6 htph*iho c BHeoHeft 
ctopohw o6caAHoft KonoHHW, KapetKoft 

C paaXHMKUMM SJieMeKTaMH h ynopoM, 

jiotkom, aaKpenneHRUM b BcpxHefl 

j^aCTH KapeTK« f H SafltHTRMMH tWflHKflMH t 

npwKpenneKHMMH k HHXHett nacTK kb- 
peTKH c BHenmett h BHyrpeKHeft cropo- 
hu o6caAHoft kojxohhu B MecTe npope- 

3H, npM 3T0M paBXHMHhie SJieMeHTbl 

icapeTKH pa9Me^eBN b npopesH c B09- 
MOXHOCTbW nepeMememw h oOpaaoBaima 
dam* npH BaaBMoaeftcTBHH ynopa icaper- 
ick c oaopH»< cTaKaHOH, a samHTiftie 
nnaHKH ycraBOBneHW c bosmoxhoctmo 
repMeTHsaiptH maim. 

2. YcTpottcTBO no n. 1 , o t jTw- 
Mawme^cH TeM, <rro baojib 
npoAOJU>Hoft npopesrt o6caAHoft kojiohhh 
BbcnoJiHeHbi nonepe^nwe HaAPe3w, pac- 
nojiaxetftaie no o6e ee ctopohu. 

3, ycTpoftcTBO no nn.1 k 2, o t- 
ji n * a w m e e c a TeM, uto pas- 

TOMKMe 3JieMeHTM BWnOJIBeHM B BHRC 
pO JXHKOB . 
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H3o6peTeK«e othochtch k ropHOMy 
aeny, a hmchwo k eypemw cKBa*MH 
a noponaK, nepexpuTfenc cBepxy toii- 
njeft pmxjtmx oTJioxewift. 

meHHe npoHa bo^htg jishoctk 6ypenMH 
nyTeM yBejtH^emia ckopocth Bbraoca 
vacTHu nuiaMa 3a cveT yMeHbmeHHR so- 
ma pasMbraa 38Tpy6Horo npocTpancTBa 

0 6caAHOM KOJlOHHhl. 

Ha <J>ht. 1 h *wt.2 npeACTaBJieHo 
ycrpoftcTBO * nsyx npoexmtHx, 06- 
upiA * bra i Ra *nr.3 - paspes ycTbe- 
boA qacTM ycTpoftcTBaj na $Hr.4 - 
ceqeime A-A Ha <J>nr-3; na $Kr.5 ~ 
ceneHHe B-B Ha $Hr«4; Ha 4mr.6 m 
*Hr,7 o6caffwa5i kojioh Ha c npOAOJi*>HoA 
npopesbK> h nonepeuHMMH HaApesaMH, 

BapHaHTtt BMllOJIHeHHR . 

yCTpoftCTBO 6ypeHMH CKBaJCKH 

c oflHOBpeneHHoft o6ca«Koft coctoht 

H3 6ypoBott JCOJIOHHM 1 ($>Mr.1 H 2) 

c saKpenneHHUMrt b ee HHXHeli MacTH 
aaGoftHtxM ADHraTejxeM 2, nopoAOpaapy- 
mawmHM h h c t pyMe htom 3 k uefrrparopoM 
4. Ha 6ypoBbft KOJiOHHe c noMomwo 
xoMyTa 5 aaxpemieHa e*ea#nan kojioh*- 
na 6, b Koropoft Bunc/ineHa npoAOJtb- 
nan npopeab 7 co cxocaMH 8 p Top- 

. UOBUX H3LCTHX KOAOHHbW B IipOpeSb 7 

BcraBnena icapeTxa 9 c paawHMmwH 
pojimcaHM 10 (*nr, 3-5), BbinoJiHeK- 
humh M3 saxaneHHoft cTam o6pasyK>- 4 

BPJMH B 06caAHOft KOJiOHHe me/ib 11 
AAKHOft t (*Hr.2). PaSTOMHHe pOIIHKH 

fO aaxpetmeHU s xapeTxe 9 c ttOKombto 
nonufftitHHKOB 12 xaHeHiw, BanvmeHHwx 
ot nuxaMa c noMombw ynnoTHeHHft 13 

h 4). Ha BHemHeft ^tacTH xa- 
peTKH 9 BbinojiHeH ynop 14, a x hwx- 
Heft ee iacTH saxpenneRb! aantHTHwe 
imaHKH 15 h 16, nepeKpbmajoiHrte mejib 
c BHenmeA h BHyrpeHHeft CTOpOH 06- 
coahoA KonoHHbi. 3am*fRwe iwiaHKH yc- 
TaHOB/ieHM c o6ecne*eHneM repMeTHa* * 
»ahh me™, /via ucro nomipyxMHenbi 
ot locirrenbHO APyr APyra c noMombto 
npyxHH 17 % naAeTMX Ha nanb^bi 18. 
JUlH H c kjbom e hhh nonaAaHH* MaCTHU 
mnaMa no« pohrkh 10 xapeTxa 9 CHa6- 
xeHa ynnoTHeHKHMH 19 h 20. B Bepx- 
HeA *<acTH KapeTKH saiepernieH jiotok 
21 ajih oTBoaa imiaMa *iepes c-reHxy 
oCcr^AHoA KOJioHHW, ynop 14 xacaeTC* 
BepXHCft topaoboA ^acTK onopHoro 
craKaHa 22, pacnonomenHoro na ycTbe 

CKBa«KH. fln« CHHJICCHHH Afi*OPM a «HA 

o6caAHoA kojiohhu uph ee pacKDWTHH 
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h yMeHbtaeHKH aJimbu t m&mt (*nr.2) 
b oGcaAHoft KonoHwe noryT 6btrb Bbr- 
nojiHeHW nonepemihie HaAPeabi 23 
(4«r,6) p pacnojio*eHHwe baoa& npo- 

5 AO/JbHoA npopeaH 7 h co«AHHcHHbie c 
neA . • 

BejiMWHy pacKpMTH« oGcaAHoA ko- 
noHHbi, T.e. mHpHKy b memi (4fHr.5) 
h ee AnHHy f (*Hr,2), onpeAenHwr 

10 H3 cJieAYWBlHX ycjioBHA:. d f < b ■* b 0 , 
NLG, rAe dy- HaxcHManbKbift AHaweTp 
uacTuu mnaMa ABHxymerocH b KOJibue- 
bom ceieHMH Kexay o6caAKoft k 6ypo- 
boA KonoHHaMH, b 0 - mnpHHa riejiH, 

15 cooTBeTCTByw^aa Ha^iajiy nnacritRecKHx 
A e^K>pHaAHft b 6ypoaoA KOJiOHHe, N - 
ycHHHe Ra nepeMemeHRe xaperxM- ito 
o6caAHoA xonoHHe h G - oceftaa Ha- 
rpysxa Ha aa6ofl. 3Ha^teHH5i b 0 h N 

20 onpeAenHioT 9KcnepHMeHTaAbH0. flit* 
BToro npeffBapMTejibHo BuOMpawT otpc- 
sok TpyCH Hywioro AHaMeTpa D, h 
AJihhor oxono 10 D h paapeaajor rpy6y 
BAOAb, HanpRMftp, *peaepoBaHHeM hjik 
25 c noMombw CBapo*iHoro annapara, 

CTpeKRCb HpH 3TOM nOJiyWTb BOSMOIHO - 

tionbuyto wcTOTy noaap^HocTH paspeaa. 
I Ito xpaKM paapesa AenawT cxocu 8 
l(4n*r.2). Kohctpykahh k^pctkk npe- 
30 AycMaTpHBaeT ycraHoBKy b HeA pojih- 
kob co cMemea/eM (*ar.5) tbkhm 06- 
paaoM, ito6m n.RpHHa hx PTOa Hecxojib- 
xo npeBtrmana MVccHMaJibHo bosmojchwA 
paanep txacTHA mnaMa* 
35 ' 3aTeM roaboaht xapeTxy x cxocy 
8 rpy6u Muocx yAapw no xapeTxe 
ham ee ynopy 1.4, saronawr xapency 
b cepeAKHy paapeaaHHoro y^acTxa. llpH 
stom onpeAeJWioT aahhy t pacKptrroA 
40 nacTH TpyObi h oueitHBataT ycHjnte N 
na nepeMememfe xapeTKH. Ecah nocne 
MSBAetceHHR xapeTxw H3 Tpy6u mnpMHa 
npopean oCTaAacb npeacHeA (hcxoahoA), 
a ycMAHe N He npeBUCHJio AonycTHMoro 
45 3Ha*4eHHJi, to o6caAKy» KonoHHy Ae-. 
naioT H9 Aamioro ceMemiH Try6. Ecjw 

B BU6paHHOM OTpe3Ke Tpy6 BOSHKXJia 

ocTaTOwan Ae*opMaUHfl, to au6HpatoT 
Apyryw Tpy6y c MeHbmeA tojhuhhoA 
50 cTeHKK hjih OoAboero AHaMeTpa. flo- 

nOJlHHTCAbHOA BOSMOXHOCTbW HCKAWMHTb 

ocTaTOHHyw Ae*opMaoKio TpySu hbjihct 
ch nepHoAHHCckaa nonepeMHan naAPea- 
K a Tpy6w y^iacTxaMH 23 baoab /ihhhh 
55 ockobhoA npOAOAbHoA npopesn 7 
(*Mr.6) hjih 3aMena MeTanjiHtiecxoA 
TpyObi na HeneTajiAHMecKyio, HanpHMep 
noJiM3TKAeHOByw. yxaaaHHbte MeponpHH- 



TKH nO3BOJlHt0T OAHOBpeMemtO CHH3KTb 

h youme an* npoABH*eHHJ> xapeTicu no 
T py6e. flnnny samHTHbtx nnanoK 15 h 
16 bu6kpo»t paaHoft noJioBHHe HJiHHbi 
iqenH, T.e. P/2. 

yCTpoftCTBO A** 6ypeHHH CKBaXHH 
C OAHOBpeMeHHOft oSCOAKOfl CO6Kpa)0T 
„ pa60T8K>T C HKH CJI^yWIipiM 06pB30M. 

IlepeA HawiOM 6ypeKH* aaroTaajiH- 
Ba»T o6ctfAHy» xonoHHy pac^eTHoft 

AJIHHbl f AOCTaTOMHOft A™ nepCKpwTHH 

oceft mooihocth pbtXAbot ornoxeimft, H 
BunoJtHA»T b neft npoAonbHyw npopest 
7 co CKocaMH 8, yxasaHHNM cnoco6oM, 
a ecjm hsooxoahmo, AononH*Ten*Hwe 
nooepe<uiue NaApeau 23 (<J>hx.2, 6) - 
3aKperm*K>T Ha CypoBOft xonoHHe sa~ 
6oftHbiA ruAPOABMraTenb 2 (HanpnMep, 
T yp<5o6yp>, nopoAopaapymajomKtf HHcrpy- 
MeHT 3, ueHTparop 4 k o6caAHyro kg- 
noKHy 6 c noMomwo xowyTa.S. npw 
3T0M nopoAopa3pytnaiam«ft HKCTpynertr 
AOJtxeH (n a&hhom BapHaHTe npuMeKe- 
m* ycTPoftcrea) cbo6oako npoxOAHTb 

B OOcaAHOft KOJIOWMC H BWCTynaTb K3 

Hee na Hexotopyw Bwnniwy. 

flance aaKpemiJwT K Himeft uacTH 
KapeTKH 9 ynnoTHeaKe 20 n sanarrnbie 
QjiaHKH 15 h 16, noAnpyxHxeHHbie h 
coeAMfleHKbic Me*Ay coGoft c noMombio 

IIoABOffttT KapeTKy 9 k o6caAHott 
KOjiOHHe co cTOpoKbi no poao pa apyma Ro- 
mero HHcrpyneHTa 3 h 3a6HBawT ee 
BHanane b ckqc 8, a aa-ren b npope** 
Tpy6w ynopoM 14 napyTicy AO rex nop, 
noKa kobum 3amHTHUx itnaHOK AOftAYT 
AO Krawero o6peaa oOcaAHoft kojiohhm. 

BypoBoft cuap«A BHremHsawT b Bep- 
THKaJibKOM nojioaeflMH rha Towoft 6y- 
peHHH, noABOA^T noA Hero onopKwfl 
cTBKaH 22 <*Hr.1-3), BcxaBJunor b 
BcpxHiow nacTb KaperxM 9 ynrtOTHeHne 
19, Tax *e saxpetuunoT aotok 21 h 
npHCTynaiOT k 6ypeHH». 

flna 3Toro b nonocrb Cyposoft ko- 
jiohhu noAa»T noA HanopoM pa6o*yw 
XHAKoCTb, KOTopaa, npoftA* ^epes 
rMAPOABHraTejib 2, upkboaht bo apa- 
memie nopoAOpaspymajQUtfo* KMCTpyxear. 

noc/ie onycxaHHH CHapflAa Ha 3a6oft 
HawnaeT^H yrny6ica ckbothm a puxnoft 
Tonme. PaaKTHBHWH momght ot rHAPo- 
APwraTejm BOcnpHHHMaeTca Ma^Tort 
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cTftHKa Mepes oepxMioo Macrb KonoHKbi 
GypKTTbMbix Tpy6- B na^anbHun momchv 
yriryOKH CHap«Aa oTpaCoTanna h *hh- 
xocTb co mnartoM nsnwBaeTCH h3-noA 
5 oOcaAHoA Ko/toHKbi. Ha/ibHeAwcc 3ar/iy6- 
nenMe cnapHAa npoHCXOAHT sa cseT 
pasMbiaa phncnoft to/huh h paspymeHWii 
ee nopoAOpaspyinawmHM hhctp y>te htom . 
npn 3tom ynop 14 KapeTKH conpuKa- 

CacicM C TOpaOBOHonOBepXHOCTbW cTa- 

Kaaa 22 (4)Mr.3) t xaperxa 9 c sanurr- 
HbiMii nnaKKaMH 15 w 16 yAepxHBaeTCH 
na ypOBBe ycrba cxBaaoiHW. Pojthkh 
i0 xapeTXH Ma^HHawT KarMTbCH no 
nnocxocTHM npopesM 7 o6caAHofi ko- 
noHHw f o6pa3y« b Heft 6erymyw menb, 
KoTopaa nepeMetnae-rca no o6caAHoft 
KOAOHHe CHH3y BBepx, ocraeaHCb npH 

3TOM Ha ypOBHfi yCTbH CKBaJKHHM » 

npOMUSOMHAJl SHAKOCTb CO DUiaMOM 

nocrynaer b xonbueeoe npocTpancTBo 
Meacay oOcaAHoft a OypHJibHoft xonoHHa^ 
hh, noAHHMaeTCH ao ypoBH* KapeTXM 
9 h H3JiKBaeTCH napyacy ^epes oTxpw- 
Tyw qaCTb menu 11 no norxy 21. 3a- 
mHTHbie miaKXM 15 H 16 TrpeAOTBpamawT 
nonaAanne m 3 axnHKHBa Hue nacTKU 
©naMa B MacTb vxesm 1 1 > pacnonojKen- 
Hy» mixe xapeTXH 9 f vto oOecnewBa- 
eT CMbixaHwe menn noA A^ftcTBHeM can 
ynpyrocTM o6caAHOft koxiohkn • 

B C80W o^epeAb canbKKXOBoe ynnoT- 
HeHHe 19 b BepxHeft sacTK Kaperxn 9 
npeAOTBpamaeT nonaAanne K saxjiHHM- 
B a»ue HacrMH zzurana nexny pomKSMH 
10 h nnocKocTHMK pa3pesa 7 o6caA- 

HOfi KO/IOHHbl- 
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X MOMeHTy saBepmeiiHa nepexpwTMH 
Bceft TonmH pbocnbjx oTno^eMHfl xapeT- 
xa 9 bmxoakt sepes sepxHHft ckoc 8 
o6c3AhoA TpyCbK Ha 3Tom Gypenne Bpe- 
MeHHo npexpamawr. KapeTKy 9 c nor- 
kom 21, saiQHTHbiMK njianKaMM \5 11 16, 
a raKKe xoMyr 5 CHKMawT. najTbueft- 
mee Gypenne BeAyT b ycTortHKDbix no- 
poAax 6ea noAbeMa 6ypouoft kojiokhu, 
napamKBaa ee no Mepe Heo6xonKMOcTM. 
B 3TOH cny^ae npoMbisowHaa «HZiKocrb 
co mnaMOM noAHHMaeTca c 33605? BBepx 
no o6caA«oft xonoHHe h H3JiHBaeTca, 
xax o6biHHO, Mepes Bepxnee ee ceueKne, 
pacnono»ceHHOG hcckojiuko Dbuue ypobhh 
noBCpxHodH rpy«Ta . 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., //2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 . Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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Fig. 3 
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